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GETTING STARTED

http://nws.weather.gov/lcat/home
Log in and navigate to the LCAT Local Climate Studies

Home LCAT Learn Share @
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Use The National Weather Service's I ocal Climate
Analysis Tool (LCAT) To Help You:

* Guide development of your answers to climate-related
questions

« Understand your local climate variability and its impacts

* Know your local climate trends in the context of global
climate change

* Link weather and water events to climate signals

* Provide your users with trusted scientific information

Please nate that LCAT provides scentific guidance but not operational cimate
forecasts



http://nws.weather.gov/lcat/home
http://nws.weather.gov/lcat/home

LCAT ANALYSIS OPTIONS - Cimali Tpacts

Data: @

Climate Change Analysis
Data Set: Homogenized Station Dal -

* How is the climate changing over

tHme? Variable: ~ Average Temperature ~
* Isthe climate change signal greater Location: @
than the climate variability? COOP Station ID:

 Isthere atrend in the data? e

=¥ Select via reference map

Climate Variability Analysis

Time Frame: @

* Isthere a statistically significant

relationship with large scale climate Period: Monthly Y
patterns? Month(s): January -
- ENSO, AO, NAO, PDA o)
# 1525 ' 2015 -|+
1925 ¥ 2015 a

Use Climate Change e, ity Ar
Analysis to adjust for ' B

trend for Climate
Variability Analysis!




CLIMATE CHANGE ANALYSIS — QUICK REVIEW

Hinge trend method helps to understand the current rate of climate change

Other methods (OCN, EWMA) help you to analyze how climate normals are changing over
tfime

To look at Climate Change (CC) in the context of Climate Variability (CV) you can use a
simple ratio of the annual rate of change and Hinge RMSE (Beta = ROC/RMSE with units of
“per year”)

This ratio helps assess the magnitude of CC impacts in the context of CV — how does CC
compare to CV?

A ratio of Beta = 0.05 per year is a big deal (meaning CC is overwhelming CV)

Values closer to zero show that CV is so large, that the CC is within the context/magnitude
of CV, and therefore, less concerning.

1/Beta = 1/0.05 = 20 years is a big deal (meaning CC is overwhelming CV)

* This means we are warming at a rate that gets us to a point 20 years faster than natural
variability would have warmed us on its own.

The bigger the CV or the smaller the ROC, the less obvious the CC impact.

Annual Rate of Change
OIS G T TR o e (5

CC > CV when :
Hinge Trend RMSE

CC > CV when —— < 20 years
Beta




CLMATE VARIABILITY ANALYSIS — Quick REviEW

Composite Analysis
Shows 90% confidence with bold borders

* During ElI Nino events, we can say\with 90% confidence, there is an increased
chance (filt in odds) the rainfall willlbexabove normal.

e During ENSO Neutral, we can sa
chance (filt in odds) the rainfall will be below normal and a decreased chance

the rainfall will be above normal.

Tntal Precipitatibn forl{COOP Station ID #348992

OMl=-0.5 MNeutral ONIl=0.5

a0

40

30

Probability

20

Based on 1981-2010 climatolegical reference period using observations
Bold borders indicate at least 90% statistical significance




many Below
ACCOUNTING FOR TREND Normal years

compared to

December-January-February Maximum Temperature (Degrees F)
Time Series Analysis for COOP Station ID #245712

warm 1981-2010

40

40

35
|

a0
|

a0
Probability

20

Maximum Temperature (Degrees F)

25
L
10

ROC=2.19°F per 30-yrs
CV=CCin 33 years

T T T T T T T
1950 1960 1970 1980 1990 2000 2010

Below Neutral Above
—— Data ~== Hinge-1975 ----- Detrend

Based on 1981-2010 Climatelogical Reference Period

Trend is NOT Adjusted Trend is Adjusted

Distribution [1950-2014] of December-January-February ONI Probability Distribution [12°2-20 - * ™

“ber-January-February
1D #245712

realistic
guidance!

Probability
Probability

Meutral OMI=0.5

Based on 1981-2010 climatological reference period using observations Based on 1981-2010 climatological reference period using Hinge adjusted data
Bold borders indicate at least 80% statistical significance Bold berders indicate at least 90% statistical significance
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CLIMATE QUESTIONS?

Is climate change making drought more frequent in southwest Oklahoma? Does
ENSO play a role in drought conditions?

U.S. Drought Monitor September 13, 2011
Oklahoma e iaramesr

Drought Conditions (Percent Area)

Altus Lake 2004 P ot e e e

Last Week
62011

0,00 |100.00(100.00{ 100.00| 85.4¢ | 69.15

3 Months Ago
o 90 [ 211 | 7780 | 5787 | 4176 | 253 | 10.32

Start of
Calendar Year [ 881 | 9119 | 1253 | 185 | 0.00 | 000
42011

Startof
Water Year | 6628 (3372 | 421 | 0.00 | 000 | 0.00
seanonn

One YearAgo | g0 13 [ 4987 | 7.72 | 0.00 | 000 | 0.00
snszot0

Intensity.
oosnomayory [ 03extreme Drought
1 oderate Drougnt M D4 xceptional Drought
I 02 Severe Drought

The Drought Monitor focuses on broad-scale condtions.
vary. See summary

for forecast statements.

Author:
Mark Svoboda
National Drought Mitigation Center

U.S. Drought Monitor January 29, 2013
Okla hom a (Released Thursday, Jan. 31, 2013)

Valid 7 a.m. EST USDA

e OX

http://droughtmonitor.unl.edu/

Drought Conditions (Percent Area)

Nane

cument | 0.00 |100.00(100.00(100.00 8214 | 30.58

Last Week

ast ek | 000 [100.00{100.00|100.00| 91.80 | 20.58

3MonthsAgo
fontheAd° | .00 [100.00(100.00| 99,43 | 67.64 | 27.13

Startor
caiontscvenr | o L1 onl 10000l 100 ool assa | 2706
U.S. Drought Monitor April 8, 2014
(Released Thursday, Apr. 10, 2014)
Oklahoma alid5 am. EDT

Drought Conditions (Percent Area)
None

cument | 634 | 9366 |76.48 | 5263 2630 | 13

Last Week
ek | 405 0595|7748 | 5067|2003 | &

3MonthsAgo [ 5084 | 4.1 |17 | 18.09 | 44 | 2

Start of
Calendar Year | 50.84 [ 49,16 | 38.17 | 18.00 | 484 | 2
‘2892003

Start of
Water Year | 2174 | 78.26 | 4300 | 1762 | 442 | 1.

One YearAgo
voarnd | 070 | 92.30 | 8501 | 61.00 | 3644 | &

Intensity:
oomnomayory [ 03€xremeomugnt
o1 oserste Drovgnt I 04 £ xceptonai Drougn

I 02 severe Drougnt

The Drought Monitor focuses on broad-scale condions.

Local conditions may vary. See accompanying text summary

for forecast statemens.

Author:

Brian Fuchs

National Drought Mitigation Center

Amet. _mi nghts- reserved, AT / B e ;e ; QSDA N _ﬁﬁ%ﬁ_ @

http://droughtmonitor.unl.edu/
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Is climate change making drought more = Climate Impacts

frequent in southwest Oklahoma? Data: ©

3 Data Set: NCDC Climate Division -~

Variable:  Palmer Drought Severity ~

Location: @

. NCDC Climate Division:
2) SeIeC1. Locahon = QK07 (Southwest Oklahoma)

.3 Select via reference map

Time Frame: @

5) Selecll' T|me Frqme Period: 3-Month Average (Seasor ~
(double check before ——>  Month(s): Apr-3un ;
clicking Analyze) Year(s):

A | w5 4
1895 k(2015 =
3) Turn “ON”" CC Andlysis — > ““"“fe:‘“g“"‘“ﬂ*“ |
Trend:

Add Trends: pata trending enabled.
EWMA (15yr) *|| Clear

4) Make Trend selections : :
OCN (11yr)
OCN (15yr) -

Plesse select one or more options above
(by holding the shift or control key) to access the following choices

Time Series Analysis Type:
[ Ensemble

[VRate of Change
[CDetrend




s CC > CV?

Annual Rate of Change
it il Bl i g Wy

April-May-June Palmer Drought Severity Index (no units)
Time Series Analysis for NCDC Climate Division ID #0K07

Hinge Trend RMSE |
1
< <
OF = 20 yearse s
~0.008 e \
~99%8 = 0.003 ;-
2.20 x ﬂ n | n j
> | I .
1 & =4 T —H-H
or——=-333years % | |
—0.003 B
a
Y
* The Climate Change signal is well 5
within the range of natural
variability (noise). A
* There is virtually no recent trend | | | | | |
(pOS‘l' 1975) or Iong-’rerm fr.end In 1900 1920 1940 1960 1980 2000
the Palmer Drought Severity Index
during AMJ_ —— Data —— Hinge-1975
s Rate of Change
Mean
- Annual_ROC -0.008 No units per year
Median
Mode Decadal_ROC -0.08 No units per decade
Minimum Climo_ROC -0.24 No units per 30-year period
Maximum 5.85 Trend Performance
Standard Deviation 2.316
Root Mean Square Error
Skewness 0.154
Kurtosis -0.414 Hinge-1975: 2.20 No_units

AT E




Does ENSO play a role in drought Add Climate Change Analysis -

conditions in southwest Oklahoma? Trend: @

Add Trends: Data trending enabled.
EWMA (15yr) || Clear

OCN (11yr)
OCN (15yr) -

Please select one or mare aptions above
(Ey holding the shift or contral key) to access the following choices

Time Series Analysis Type:
[ Ensemble

[¥IRate of Change

2) Turn “ON” Climate Variability P
Analysis ——> Add Cimate Variabity Analyss -
Double check Time Frame above! Signal: @

Index:

Oceanic Nifio Index (ONI) -

Phases: Negative/Neutral/Positive ~
3) Select Index & parameters — Thresholds: Critical Value (Degrees C) ~

When ONT s the sefected signal index, omly -0.5 and 0.5
are aflowable threshold values.

S 2

-0.5 0.5

Analysis Type: @

Display:
4) Select Anq|ysis Disp|qy Types Local ENSO Impacts (composites) §s

Departure from Normal

Boxplot

i i Data Binning: 2-Category ~
5) Select Data Binning/Thresholds _ -
Thresholds: Climatological Median ~



Palmer Drought Severity Index (no units)

-4

April-May-June Palmer Drought Severity Index (no units)
Time Series Analysis for NCDC Climate Division ID #0K07

1950

Probability

70

60

T T T T T T
1960 1970 18980 1980 2000 2010

—— Data —— Hinge-1975 ----- Detrend

ONI Probability Distribution [1950-2015] of April-May-June
Palmer Drought Severity Index for NCDC Climate Division ID #0K07

64.3%
Ii

ONl<-0.5 Neutral ONI>0.5

Based on 1981-2010 elimatological reference period using Hinge adjusted data
Boid d at least 90% significance

Palmer Drought Severity Index (no units)

April-May-June Palmer Drought Severity Index (no units)
Time Series Analysis for NCDC Climate Division ID #0K07

18950

=
]
£
2
o

20

T T T T T T
1960 1970 1980 1980 2000 2010

—— Data = CPG-OCN-15 ===+ Detrend

ONI Probability Distribution [1950-2015] of April-May-June
Palmer Drought Severity Index for NCDC Climate Division ID #0K07

78.6%

ONle-0.5 Neutral ONI>0.5

Based on 1981-2010 climatological reference period using OCN-15 adjusted data
Bold borders indicate at least 90% statistical significance




Significance Level

7

Using 1981 - % Chance | Significance | % Chance | Significance
2010 Median ONI < -0.5 14 64.3% 76.0% 35.7% 76.0%
for the binning | oni Neutral 40 72.5% 97.9% 27.5% 97.9%
threshold: ONI > 0.5 12 25.0% 99.6% 75.0% 99.6%
Total Years 66
PDSI Value Descriptor
The PDSI is calculated based on >4.00 Extreme Moist Spell
precipitation and temperature datq, 3.0 to 3.99 Very Moist Spell
as well as the local Available Water .
Content (AWC) of the soil. It is 2.0 to 2.99 Unusual Moist Spell
standardized. 1.0 to 1.99 Moist Spell
From the inputs, all the basic terms . . .
of the water balance equation can 0.50 10 0.99 Incipient Moist Spell
be determined, including ~ -049t00.49 = NearNormal ~—

evapotranspiration, soil recharge,
runoff, and moisture loss from the
surface layer.

Human impacts on the water

balance, such as irrigation, are not



Significance Level

; Number of
—
Using 1981 - % Chance | Significance | % Chance | Significance
2010 Mean for | ONI<-0.5 14 78.6% 80.4% 21.4% 80.4%
the binning ONI Neutral 40 80.0% 98.2% 20.0% 98.2%
threshold: ONI > 0.5 12 25.0% 99.9% 75.0% 99.9%
Total Years 66
PDSI Value Descriptor
>4.00 Extreme Moist Spell
* Binning threshold could be far _
away from Zero 3.0 to 3.99 Very Moist Spell
* For PDS, the brown shading 2.0 to 2.99 Unusual Moist Spell
may contain moist spell
values! 1.0 to 1.99 Moist Spell
* Always check the actual data and T 7 0.50t60.99 ~ ~ “Incipient Moist Speii

don't rely solely on the graphs!

-0.491t00.49 Near Normal




CLMATE QUESTIONS?
Is climate change making drought more frequent in southwest Oklahoma?
No. The Climate Change signal for the Palmer Drought Severity Index is within the
range of natural variability in April-May-June.
There is virtually no recent tfrend (post 1975) or long-term trend in the Palmer
Drought Severity Index during April-May-June.
Does ENSO play a role in drought conditions?

Yes. During El Nifio events, we can say with 90% confidence, there is an increased
chance (filt in odds) for moist spells and a decreased chance for drought conditions

in April-May-June.

During ENSO neutral times, we can say with 90% confidence, there is an
increased chance (tilt in odds) for drought conditions and a decreased chance for

moist spells in April-May-June.

ONI Probability Distribution [1950-2015] of April-May-June ONI Probability Distribution [1950-2015] of April-May-June
Total Precipitation for NCDC Climate Division ID #0K07 Total Precipitation fora:l,EDc Climate Division ID #0K07
50.0%

ONI Probability Distribution [1950-2015] of April-May-June
Palmor Drought Severity Index for NCDC Climate Division ID #0K07

en
o 57.1%
41.79
80.0%  50.0%
i = 7.5%
i 35.7% 209
1%
7.5%
¥ 25.0% F
o
o 17.5%
14.5%
=1
o~
. o I

Probability
40 60
1

o -

de ke ONl<-0.5 Neutral ONI=0.5 —_— ONl<-0.5 Neutral ONI=0.5 | ONI<-0.5 Nt ONIs0.5

Based 1. 0 climatological reference OCN- B Neuml b
kil B 20 et ot B foove  Based on 1981-2010 climatological reference periad using OCN-15 adjusted data Based on 1981-2010 climatological reference period using OCN-15 adjusted data
Bold indicate at least 90% Bold borders indicate at laast 90% statistical significance
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Questions?



NCEI Climate at a Glance
(CAG): Primer

Deke Arndt
NOAA’s National Centers for Environmental Information
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May 2016 NWS Climate Services Get Together
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CAG: https://www.ncdc.noaa.gov/cag

*CAG is one of several basic tools developed during
NCEI's ~70 years of climate services experience
oIt fits the model of most successful “eyeball to eyeball”

climate services:

—Relatively simple tool; relatively complex usage;
*This week, AMS will develop an app that uses CAG data
to teach advanced statistics

—This was not an original “requirement”, but results from building
tools to meet requirements

18


https://www.ncdc.noaa.gov/cag

*Service four of the five ligaments of climate monitoring:
—Observation: what was observed
—Departure: how different is that from a base period
—Unusualness: how unusual is that difference
—Trend: is this part of a bigger picture?

It doesn’t service the most expensive monitoring facet:
—Ilmpact: what did it cost (property, [quality of] life)

19



Climate at a Glance (CAG

@ NATIONAL CENTERS FOR
V ENVIRONMENTAL 1| ATION

NATIONAL DCEANIC ND ATMOSPHERIC ADMINISTRATION

Home Climate Information Data Access Customer Support Contact About

Home > Climate itoring > Climate at a Glance A =d, 18 11:00 AM EDT

Climate at a Glance

Climate Monitoring Time Series | Mapping | Data Information | Background

State of the Climate NCEI added Alaska climate divisions to its nClimDiv dataset on Frid,
Febrruary 2015 monthly monitoring report. For more informatio

rch 6 2015, coincident with the release of the
3, please visit the Alaska Climate Divisions FAQ.

Temp, Precip, and Drought
( tal Time Series
Extremes

Societal Impacts u.s. Globe

Snow and Ice Choose from the options below and click "Plot” to create a time series graph.

Teleconnections Please note, Degree Days are not available for Agricultural Belts, NWS Regions, Alaska and Cities, Palmer Indices are not
available for NWS Regions, Alaska and Cities.

GHCN Monthly 8

Monitoring References
5 Parameter: | Average Temperature v

Time Scale: 3-Month

|| Display Base Period
Month: May Start: | 1901 ¥ |End: | 2000 ¥

L

Start Year: 1895 M  Display Trend

20



CAG Timeseries

Oklahoma, Climate Division 3, Average Temperature, March-May
1966-2015 Trend
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Download: ECTH =, ©
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HH @ Climate at a Glance Map

= Layers v

Climate at a Glance

| Divisional v

Temperature Avg v

| +25

January v | 2016 v | | April v | 2016 * .y
vl L —~ L |

4"45?-!&?'—“

- "——-r—\.". | _——L SR I 7
| STorvessl rfeant 3
de or show the 1 the map 2.9/ _J|-.cu] MEEEJ"‘L :
Show values 1 s 'qu 1 &

‘\-\:_\. |_:l b, {
L= ""'_II_:‘ L‘ ) q‘-.re.s o
UPDATE MAP Ve L =i s 2.
b f i 7

VIEW ALASKA *\

Divisional Avg. Temperature Anomalies (°F from 1901-2000 mean): January 2016 - April 2016
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HH @ Climate at a Glance Map

Layers v

Climate at a Glance

bl e N
Divisional v il 120

T :
Variable - "ff“\‘r’_ﬁs -
Temperature Avg v 2”’{1\1/ .

1191 } mﬁ'
. ol ﬁﬂiﬂ%’fﬂ; !
e

11.

Rank

Pick a date range {up to 1 year)

January r | 2016 | | April v || 2016

Fadir

B e -f3399‘1l12_
9510195 9?~- s

; ot )y

Show values

\92,' 96 3’.7‘
3 (o I f
71 82 !r_“_{
UPDATE MAP — g oF
! by
%“ ™ ﬁ:-,-'.'u.\\
"? 'B-—"l\
LI
% nsqz

VIEW ALASKA *\

Divisional Avg. Temperature Rank: January 2016 - April 2016
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H @ Climate at a Glance Map - Alaska

£ Layers

Climate at a Glance

Divisional

Temperature Avg

Values

357
[ Pick a date range {up to 1 year)

ns

35
April v 2016 v

Show values

UPDATE MAP

-

VIEW CONUS w

Divisional Avg. Temperature Values (°F): April 2016

24
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CAG: https://www.ncdc.noaa.gov/cag

*Time series and Mapping gotchas:
—Multi-month “seasons” constructed like so:
—‘Summer” (JJA) is “the 3-month period ending in
August”

Cities are different than shapes
«OCONUS is different than CONUS
—Periods of record
—Number of derived indices available

*Shapes are typically better at describing climate
behavior, unless you're absolutely married to the station,
or you want to capture the range of variability at a place.

s,
Y 3
$ \
o -
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https://www.ncdc.noaa.gov/cag

n

*Traditional spatial scales:
—Stations — climate divisions
— states — climate regions —
National

*Being added now (thank you
to NCEI colleagues):
—HUCS

—Counties
—Zip Codes

*Recently expressed as

‘requests”
—CWAs
—RFC footprints




Deke Arndt

‘ Derek.Arndt@noaa.gov
A NOAA NATIONAL CENTERS FOR www.ncei.noaa.gov
g ENVIRONMENTAL INFORMATION www.climate.gov

NCEI Climate Facebook: http://www.facebook.com/NOAANCEIclimate

NCEI Ocean & Geophysics Facebook: http://www.facebook.com/NOAANCEIloceangeo

NCEI Climate Twitter (@NOAANCEIclimate): http://www.twitter.com/NOAANCEIclimate

NCEI Ocean & Geophysics Twitter (@NOAANCElocngeo): http://www.twitter.com/NOAANCEIlocngeo

o,
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http://www.facebook.com/NOAANCEIclimate
http://www.facebook.com/NOAANCEIoceangeo
http://www.twitter.com/NOAANCEIclimate
http://www.twitter.com/NOAANCEIocngeo

